Dominant inhibitory mutants of ARF1 block endoplasmic reticulum to Golgi transport and trigger disassembly of the Golgi apparatus.
Using three different trans dominant mutants of bovine ARF1 affecting GDP exchange or GTP hydrolysis we demonstrate the central role of ARF1 in controlling vesicular traffic from the endoplasmic reticulum (ER) to the Golgi apparatus and between successive Golgi compartments. Overexpression of ARF1(Q71L), a mutant likely to be restricted to the GTP-bound form, resulted in the accumulation of vesicular stomatitis virus glycoprotein in pre-Golgi intermediates, inhibited transport between successive Golgi compartments, and led to a striking association of beta-COP with pre-Golgi intermediates and the Golgi stack. In contrast, ARF1(T31N), a mutant which is likely to have a preferential affinity for GDP compared to the wild-type protein, inhibited export from the ER and triggered a brefeldin A-like phenotype, resulting in the redistribution of beta-COP from Golgi membranes to the cytosol and the collapse of the Golgi into the ER. This mutant, which may efficiently sequester an ARF-specific guanine nucleotide-exchange protein (ARF-GEF), suggests that ARF and ARF-GEF are essential for export from the ER. These results are discussed in the context of the GDP and GTP-bound forms of ARF in controlling both membrane structure and vesicular traffic through the early secretory pathway.